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(57) [Abstract] 
[Objective ] 

Offer ophthalmic disease treatment drug which designates 
immunosuppresant as active ingredient first with the world . 

mycophenolic acid was selected as immunosuppresant which 
serves to this objective . 

[Constitution ] 

When formulating it does mycophenolic acid and its 
derivative as eyedrop or the eye ointment of this invention , 
passing corneal epithelium in mycophenolic acid which is a 
effective substance ,it is possible to absorb inside cornea . 

Therefore, remedial effect which is superior vis-a-vis difficult 
Osamu'swho controls rejection reaction in cornea transplant , 
derives in autoinununity inflammatory ophthalmic disease 
and allergic conjunctivitis is shown. 

[Claim (s )] 

[Claim 1 ] 

TRANSLATION STALLEDmycophenolic acid its derivative 
effective substance antibacterial , antiseptic , buffer viscous 
agent one one or more ingredient novel eyedrop eye ointment 
production method 

[Claim 2 ] 
[Claim 1 ] 

mycophenolic acid derivative in, phenolic hydroxy group of 
intramolecular and any one , of hydrogen of the side chain 
carboxylic acid or, both parties, point to compound which is 
substituted by the other group . 

[Claim 3 ] 

[Claim 1 ] 

antibacterial in, production method . of novel eyedrop and eye 
ointment which designatethat it is a one or a one or more 
which is chosen from the;be lactam antibiotic , tetracycline 
antibiotic , amino glycoside antibiotic , macrolide antibiotic , 
chloramphenicol , new quinolone antibacterial etc as feature 
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[Claim 4] 
[Claim 1 ] 

antiseptic in, production method of novel eyedrop which 
designates 1 kind which isselected from lower alcohol esters , 
chlorobutanol , phenethyl alcohol , sodium dehydroacetate , 
sorbic acid , boric acid , lactoferrin , lysozyme etc of 
benzalkonium chloride , benzethonium chloride , 
chlorhexidine gluconate , p-hydroxybenzoic acid or that it 
contains abovethat as feature 

[Claim 5 ] 
[Claim 1 ] 

production method of novel eyedrop which designates 1 kind 
which is selected from mycophenolic acid salt , borate , 
phosphate , acetate and triethanolamine salt , 
[jiechiruaminoetanooru ] salt etc as buffer in or that itcontains 
above that as feature 

[Claim 6] 

[Claim 1 ] 

production method of novel eyedrop which designates I kind 
which is selected from poly vinyl alcohol , polyvinyl 
pyrrolidone , carboxyvinyl polymer , methylcellulose , 
carboxymethyl cellulose , hydroxypropyl cellulose as viscous 
conversion agent in or that it contains abovethat as feature 

[Claim 7 ] 

production method of novel eye ointment which designates 
that mycophenolic acid or purified lanolin orflow Rosa (rose ) 
fin and research harmony it does its derivative ,fiirthermore 
white vaseline , Plastibase or other ointment base and research 
harmony it does as feature 

[Description of the Invention ] 
[0001] 

this invention relates to production method of novel 
instillation medicine. 

Furthermore in detail like cornea transplant rejection 
reaction , autoinmiunity for allograft or the inflammatory 
ophthalmic disease of immunity participation such as allergy 
treatment or it regards theinstillation medicine and production 
method of eye ointment which prevention aredone. 

[Field of Industrial Application ] 

[0002] 
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inflammatory ophthalmic disease which is thought that 
autoimmunity or allergy participatesrecently, attendant upon 
artificial older conversion and change of living environment is 
a increase tendency . 

As for eye being called tissue where immune system is 
mostdifficult to recognize foreign matter in body . when 
transplant it doesin tissue other than eye, when U:ansplant it 
does same kind cancer tissue which rejection is done 
immunity easily in eye Fusauchi, raw doing towear, as for 
being able to multiply it was known from former times. 

Therefore, as for human cornea transplant like kidney 
transplant which is a allograft not doing inmiunosuppresant 
dosage which is intensive, success rate to be 
highapproximately 70% is done in unusual . 

On one hand, it is thought that it is possible to wear raw 
bycontroling rejection reaction 80% in remaining 3 tenths 
which rejection aredone and making use of appropriate 
immunosuppresant , but as for immunosuppresant which can 
beused in addition to being limited, in kidney transplant these 
drug which show immunosuppression effect which is 
superior. In eye is effectiveness and being difficult present 
state to cornea which is a allograft piece which transplant is 
done. 

As mentioned later, mycophenolic acid when eyedrop it does, 
to be absorbedfrom corneal epithelium cell , because it moves 
into cornea easily, immune reaction in eye can be controled in 
effective . 

Therefore, one of field which can apply to clinical the novel 
eyedrop which relates to this invention is cornea transplant . 

[0003] 

Furthermore Behcet&apos;s disease , Hsieh grain symptom * 
or other intractable disease which is regarded autoimmune 
disease makes inflammation uvea of eye cause, is many a 
thing which the finally patient blindness is done. 

As for these intractable disease because it is a inflammation 
which is induced self lymphocyte by attack doing uvea , 
immunosuppression therapeutic method which holds down 
function of lymphocyte to generalized or localized is 
necessary. 

Because as for mycophenolic acid it understands, that 
function of lymphocyte which self antigen attack is done is 
held down field of thecurrent one where formulation of this 
invention relates as descriptionabove is to offer novel 
ophthalmic solution and eye ointment which refiractory 
ophthalmic disease whichreaches to blindness treatment and 
prevention are done. 
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[0004] 

After war 50 years, living environment of Japanese person 
changed suddenly. 

Attendant upon improvement of nutrition and spread of 
hygiene idea, while infection decreased largely, physical 
condition improvedconsiderably, fact that it increases anew is 
consecutive disorder where immunity which is represented in 
endogenous eczema , chrome bronchial asthma , pollen 
allergy and allergic conjunctivitis etcparticipates. 

Because mycophenolic acid controls above-mentioned 
allergy , one of the objective of this invention is to offer novel 
ophthalmic solution and eye ointment which allergic 
conjunctivitis which is a inflammatory ophthahnic disease 
where allergy participates treatment and prevention are done. 

[Prior Art] 

[0006] 

In order to control inflammation reaction in eye drug which is 
utilizeddivides into steroid system and nonsteroidal 
anti-inflanunatory drug , but in each case large problem is 
held. 

As for steroid eyedrop while am'tinflammatory action in 
unusual strong , thefact that severe side effect occurs 
frequently being deficiency , increasebadness of infection , 
infection inducement and delay , cataracts , glaucoma , 
pituitary gland , adrenal function inhibition etc of the wound 
healing happen as side effect . 

In addition. 

When medication is discontinued, inflammation is deficiency 
whose also itis large rebound phenomenon which increase 
badness is done to happen frombefore medication . 

[0007] 

As for nonsteroid antiinflammation agent , about steroid being 
colorful, there is not a severe side effect . It is a deficiency 
whose it is large for effectiveness to be unsatisfactory. 

These show anitinflammatory action by fact that 
prostaglandin production is controled. 

Therefore, because function of lymphocyte which pulls 
trigger of inflammatory disease inducement is not controled, 
also fact that it is restrictedto symptomatic therapy and is not 
connected to fundamental treatment is deficiency . 

[0008] 

ophthalmic disease therapeutic agent which is expected that it 
is developed from now on, is the formulation which 
designates immunosuppresant which controls T lymphocyte 
function in the specific like ciclosporin A and tacrolimus as 
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active ingredient . 

But, formulation aspect, you must overcome ophthalmic agent 
which designateslhese immunosuppresant as active 
ingredient , in aspect of pharmacodynamics , and clinical 
effectiveness ,there are many difficulty . 
When you see from formulation aspect, it does not melt both 
in thewater, formulation which can be utilized is thought as 
thing whichis limited in eye ointment . 
Furthermore, when ciclosporin A is taken as example, 
because organic solvent which can be melted is limited to 
ethanol , acetone etc where boiling point is lowwith low 
molecular weight , when retaining, ciclosporin A precipitation 
is not avoidedwith volatilization of dissolver , thing which 
stable ophthalmic solution or eye ointment formulation is 
done is difficult to unusual . 

In addition, formulational being a place where clear it does 
the difficulty , there is not guarantee that these with large 
molecule where molecular weight exceeds 1,000, effective 
substance which is included in formulation transmitting 
mucosa epithelial cell of cornea , can arrive in inflammation 
site , can show anitinflammatory action . 
Furthermore when you see from effectiveness aspect, these 
drug controlappearance of T lymphocyte which self antigen 
foreign matter and isrecognized because just, is, that, after T 
lymphocyte which attack isdone separated multiplied it is 
presumed to chronic effect probablywill be lacking in 
inflammatory ophthalmic disease which is converted with self 
antigen as the foreign matter . 
[Problems to be Solved by the Invention ] 
[0009] 

It researched these inventors in detail from time before 1968 
where the article regarding mycophenolic acid is announced 
first concerning physiochemical property , biological activity , 
clinical drug effect etcof this substance . 
Those one end are, as for example Merck Ltd. *index 1 Ith 
edition, stated in 998 page . 

On one hand, after combining immunosuppresant other than 
steroid , even with field of eyedrop depending upon clinical 
doctor house, it wasdemanded. 

these inventors mycophenolic acid was convinced fact that it 
has attribute whichis superior as immunosuppresant for 
eyedrop from these knowledge,researched formulation of 
formulation , did consecutive animal experiment furthermore 
making use of formulation which is completed. 

[Means to Solve the Problems ] 
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[0010] 

As for objective of this inventor like steroid there is not a 
severe side effect ,there is a work effectiveness in 
autoimmunity ophthalmic disease of refractory which 
reachesto cornea transplant , blindness and allergic 
conjunctivitis or other treatment which occurs frequently in 
atopy patient , it iseven formulation to invent eye ointment of 
stable water soluble eyedrop and effectiveness sustained . 

You explain below mycophenolic acid which extent is 
superior for this objective . 

[0011] 

Fact that it is lifted first concerning mycophenolic acid is 
convenience in formulation aspect. 

this substance molecular weight with low molecular weight of 
320, in chemical is stabilityin unusual . 

Furthermore, as for free acid in water in insoluble , organic 
solvent with the soluble , as for alkali metal salt , alkaline 
earth metal salt and organic amine salt , in water it is a 
insoluble conversely in soluble , organic solvent . 

liquid which solubilizing is done formulating doing, is 
stability with aqueous solution or organic solvent . 

gel cream formulation of for example separation 
mycophenolic acid is stability in unusual . 

mycophenolic acid with state of free acid does not dissolve 
for raostpart in water, salt of alkali metal ion , alkaline earth 
metal ion or organic amine reaches point where it meltsin 
water. 

When for example free mycophenolic acid suspension is done 
in water and 5% caustic soda isadded little by little, with pH 
7.4 up to approximately 6% itdissolves in water. 

When it neutralizes including triethanolamine , 
[jiechiruaminoetanooru ], with pH 8.0vicinity 5% or more 
dissolves in water. 

property a this way is ideal in eyedrop or eye ointment . 
[0012] 

As for eyedrop and eye ointment with drug ^delivery *system 
of one kind whichapplies drug to lesion directly, it is clear to 
possess thegreat benefit in effectiveness aspect and side effect 
aspect, in comparisonwith drug of systemic administration . 

It is not possible to escape side effect widi every kind of 
drug . topical application is easy to evade influence of minus 
which drug has relatively. 

In addition, topical application agent being easy to control 
quantity of drug which is sent to lesion in comparison with 
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systemic administration revealing the effectiveness in 
continuous , is benefit whose also easy thing is large. 

It must be absorbed from mucosa and or skin where drug 
isappHed as presumed condition where topical administration 
can show effectiveness , must arrivein lesion . 

Because mycophenolic acid when dissociated it has not done 
as ion is the lipid soluble low molecular weight substance , it 
is possible to absorb from outer surface like mucosa or the 

skin easily. 

In point which can be absorbed from outer surface of namely, 
body , it has qualification as topical application agent . 

[Working Principle ] 
[0013] 

That mycophenolic acid controls antibody production of 
mouse strongly it wasreported already 1969, by Suzuki and 
others which is a cooperative researcher of the this inventor 
(Mitsui Aand Suzuki SiJoumal of Antibiotics (0021 - 8820) 
22: 358 -363 and 1969). 

On one hand, that mycophenolic acid controls cellular 
immunity , it was reported aflerall by Osugi which is one 
person of cooperative researcher (Osugi Yoshimasa and 
othersitransplant 7:257-259, 1972 ). 

working principle lymphocyte receiving stimulus, when 
starting multiplication,being in specific inhibition of inosinic 
acid dehydrogenase which is induced is made clear. 

Therefore, as for mycophenolic acid like ciclosporin A and 
tacrolimus which areutilized as inmiunosuppresant of organ 
transplant only immune reaction where T lymphocyte 
participates is controled not only, it can recognize feature 
whichis large to point which controls also antibody 
production where B lymphocyte participates strongly. 

Furthermore, T of mycophenolic acid and activity suppression 
of B lymphocyte whichever relatively have controled reaction 
which belongs to the post phase in immune reaction linkage , 
it seems. 

In other words, with in case of allograft T cell which foreign 
matter recognizes same kind antigen to multiply, after starting 
rejection reaction , vis-a-vis implant rather than one which it 
prescribes prescribing, before rejection reaction does not start 
from, even with when raw wearing extendedeffect of implant 
is large, controls antibody production , One to which B cell 
prescribes antibody production from first time supression 
effect is large. 

Concerning detailed inununosuppression of mycophenolic 
acid , it is stated in review ( [anaresu ] * off *New York * 
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[0017] 



[akademii ] * Science :6th 9VoL6 , 1 l-20page . 1993 ) of the 
Alison which developed its derivative RS-61443 as 
immunosuppresant of organ transplant . 

[0014] 

There being a this invention , fact that you can use as 
effective substance which cancontrol immune reaction of eye 
is mycophenolic acid and its derivative . 

As for derivative which is used with this invention when with 
compound which regeneration is done, you look at 
mycophenolic acid from point theoccasion where everything 
is taken in to body as for derivative itis a [purodorakku ] 
entirely. 

Unlike penicilin , cephalosporin or other case, it is not case 
that it includes theaforementioned RS-61443 and is 
immunosuppression in derivative itself. 

[0015] 

When treatment it does ophthalmic disease where immunity 
participates, when itshows effectiveness that effective 
substance moves to cornea , it is important in deterministic . 

In order to be known generally, as for low-molecular weight 
compound like mycophenolic acid , theone which exists with 
molecular of undissociated absorption from skin or mucosa is 
satisfactory from state which dissociated has beendone as 
ion . 

With this invention eyedrop eyedrop was done in eye of 
rabbit ,movement to inside cornea was measured. 

As a result, all mycophenolic acid molecule did dissociated 
and, corneal epithelium was passed evenwith when eyedrop it 
does solution of pH 7.4 which ionization hasbeen done and 
having moved into cornea securely was ascertained. 

In addition, conforming to method of Draize , eyedrop to do 
the aqueous solution 0.1 ml of pH 7.0 which includes 3% 
mycophenolic acid in rabbit you observed disease , but as 
shown in Table 1 , either abnormality of what was 
notrecognized over 188 hours. 

Therefore, as for action which damage does ophdialmic 
mucous membrane to the mycophenolic acid in acute it is 
thought that it is not. 

[0016] 

disease of rabbit which Table 1 .mycophenolic acid eyedrop is 
done 

[0017] 

With this invention topical application agent make product is 
possible with various formulation . 
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As for effective substance concentration in formulation , 
inside of 0.05 - 4.0% ranges isdesirable as mycophenolic 
acid . 

For formulating to be possible as liquid which is a universal 
formulation as the eyedrop most, of course formulating it is 
possible as eye ointment . 

Neutralizing, mixing antiseptic , buffer and viscous 
conversion agent etc to concentrated liquid which solubilizing 
it does, with concentrated liquid , or solubilizer whichit melts 
in water, it manufactures liquid . 

Because as for formulation for opthamology of wooden 

invention beingapplied chronic ophthalmic disease is many, 
as for addition of antiseptic there is manya desirable thing. 

At that case formulating it is possible also as unit *dose *type 
of one timeusing drill type of formulation which excludes 
antiseptic to do. 

Furthermore, in case of eye ointment , formulating it is 
possible with the general eye ointment preparation method . 

In addition, also it is possible in eyedrop of this invention to 
add the various antibiotic with objective of infection 
prevention and treatment . 

novel eyedrop and eye ointment which it manufactures this 
way aresuperior in storage stability , it is useful in treatment 
and prevention of the inflammatory ophthalmic disease where 
rejection suppression , inununity of transplant cornea 
participates. 

Working Example is shown below, but this patent as for 
without being somediingwhich what constraint is done until 
you say, is not in these Worlcing Example . 

[Working Example 1 ] 

[0018] 

Suspension it does mycophenolic acid 2g in sterile purified 
water of 25 cc ., adds 5%caustic soda little by little and after 
melting completely, it makes 50 cc . precisely with sterile 
purified water . 

this case 6.0 - you adjust final pH in 8.0 (Aliquid ). 

On one hand, salt , methyl p-hydroxybenzoate 0.26g, propyl 
p-hydroxybenzoate 0.1 4g of 17.2 g is melted in sterile 
purified water lOOOcc . (Bliquid ). 

this way mixing Aliquid 50cc . and Bliquid 50cc . which are 
manufacturedseparately, it makes eyedrop liquid . 

As for this eyedrop liquid because it is a aqueous solution 
which neutraHzes mycophenolic acid which is a weak acid 
with caustic soda of strong base there is a buffering action , as 
foraddition of especially buffer there is not a necessity. 
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[0019] 

t^-^tp I9.llg ^ StBttilTKlcJgAxU 

-^sB mtLxt^'^m. i2.4g ^mbsistkic 

JSA^L. 500cc.t-f 4. 

c*i.,»:liSiJ(35=i:7xy-;H? 4 ^'^A^asfS 

(::;S<SLfcf>pH8.2 IC<^ jELT±»$ lOOcctL 
fc(C )o 

A jS 35cc.. B tS. 65cc.. C iS 100cc.^;1#L. $ 
bic 0.52g (O-ki^fi^lS O.Olg <r>mit^i^*F)u 

CO cfc5icLriSl?Uc.^igj$i±. 537x/-;u 

[0020] 

2.5 S-^nxDSn^xy— ;uKi5^ 

i:.fc<«fftLrjitttLfc^, m.nm<D&^rj-k 



[Ilt&«ll4] 
[0021] 



1 2 icfclt^ A iiS 10cc.(CffiS!!^>"J> lOg 

mmmsi 



[Working Example 2 ] 
[0019] 

borax 19.1 Ig is melted in sterile purified water , total amount 
is designated as 500 cc (Aliquid ). 

On one hand, boric acid I2.4g is melted in sterile purified 
water as Bliquid , total amount is designated as 500 cc 

Suspension it does raycophenolic acid 4gram separately from 
this in sterile purified water andlittle by little adding 5% 
triethanolamine which was melted in sterile purified 
water ,melting, when it melts completely, correcting in pH 
8.2, itdesignated total amount as 100 cc (Cliquid ). 

It mixes Aliquid 35cc Bliquid 65cc Cliquid lOOcc 
melting furthermore including salt of 0.52 g and 
benzalkonium chloride of 0.0 1 g, hole diameter disinfection 
doing makinguse of membrane filter of 0.45 micron , it makes 
instillation medicine. 

If eyedrop liquid which it manufactures this way, it includes 
the mycophenolic acid 2% and light blocking does and 
retains, it is a stability with room temperature over long 
period . 

[Working Example 3 ] 
[0020] 

preparation method of eye ointment I is as follows. 

average particle diameter liquid paraffin of small quantity to 
be good research harmonydoing mycophenolic acid ethyl 
ester fine powder l.lg of 2.5 micron , after making slush 
state , adding white vaseline (tradename : [puropeto ] ) for 
opthamology little by little, kneading combination it does 
anddesignates weight as 50 g. 

eye ointment which it manufactures this way contains 1% as 
theseparation mycophenolic acid and must avoid use of 
antiseptic it is useful in treatment of patient . 

[Working Example 4 ] 

[0021] 

preparation method of eye ointment II is as follows. 

In Aliquid lOcc . in Working Example 2 it kneads in 
satisfactory including purified lanolin 10g,afler adjusting, as 
base research harmony doing including the white vaseline of 
80 g, it makes eye ointment . 

this formulation including 0.4% separation mycophenolic 
acid , must avoid use of the antiseptic , it is useful in 
treatment of patient . 

[Working Example 5 ] 
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[0022] 

1319(9 III (Dmsi^it^(Dm^)X'hi>„ 

ethyl 

O- {N-(p-carboxyphenyl)-carbainyl} -mycophenolate 
0«lt»* 1.6 ^f5A^/hfi<D3Sil|/<77-f:/tJ:< 



[0023] 



[0022] 

preparation method of eye ointment III is as follows. 

ethyl O- {N- (p- carboxyphenyl ) -carbamyl } 
-mycophenolate liquid paraffin of small quantity to be 
goodresearch harmony doing fine powder 1 .6gram , after 
making slush state , adding the Plastibase little by little, 
kneading combination it does and designates weight as 100 
g- 

eye ointment which it manufactures this way contains 1% as 
theseparation mycophenolic acid , it is useful as eye ointment 
of effectiveness sustained . 

[Working Example 6 ] 

[0023] 



5 g 



1 s 



3 g 



2 0 g 



4. 8 sr 



^ + a 



2 c c . 



1 0 0 0 c c 
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[0024] 

'So 

3g ^mmLtzmmmmTKm 2oocc.ic^aL. 

tSifr^^tir^-ii-fc^. 5.4g. ^{b'O-if 

h-'i; A o.2g ^mA^Ltzmmmm^m 2oocc.$ 



500cc.tfS(A5«)o 
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Working Example I 

Following, in 5% mycophenolic acid aqueous solution (pH 
6.5 ) which it manufactures it filtered with the Millipore 
♦filter of hole diameter 0.45micron including other 
component , with total amount as 1000 cc made eyedrop . 

[Working Example 7 ] 

[0024] 

liquid for eyedrop which adds viscous conversion agent is 
notabout eye ointment , but certain extent effectiveness is a 
feature which persistent is done. 

It chooses methylcellulose as viscous conversion agent , 
boiling aredone, it soaks 3 g in sterile purified water 
approximately 200 cc . whichstirs and af^er dispersing, it 
cools for a while including sterile purified water 
approximately 200 cc . which melted salt 5.4g, benzethonium 
chloride 0.2g. 

When it becomes cold to room temperature , it makes 500 cc . 
precisely .including sterile purified water (Aliquid ). 

Suspension it does mycophenolic acid 20gram separately 
from this in sterile purified water ofapproximately 300 cc 
adds 5% caustic soda little by little and melts,adjusts in pH 
7.4 
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